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PREFACE 
Over the past several years, intensive research as been devoted to solving ocean acoustic wave 
propagation problems. However, until recently, direct numerical techniques for solving these 
problems received little interest or attention. Now, with the introduction of finite difference 
schemes, numerical solution of wave propagation problems has proved successful. Other numerical 
methods, such as ordinary differential equation methods and finite element techniques, have also 
been applied to wave propagation problems. The finite difference approach, however, offers distinct 
advantages for treating realistic ocean acoustic propagation problems. 
The application of finite difference schemes to provide fficient solutions to a class of propagation 
problems forms an important and useful contribution to the ocean acoustics community. The 
particular technique that is used is an implicit finite difference (IFD) scheme of the Crank-Nicolson 
type. The computer code (called the IFD model) that implements he IFD scheme was designed 
mainly for research purposes and has been in existence since 1982. Because of its capability, 
accuracy and reliabifity, the IFD model has attracted a large number of user institutions worldwide 
including various universities and research laboratories that use the model for research studies as 
well as for production runs. Notably, the Naval Postgraduate School (U.S.A.), University of Texas 
at Austin (U.S.A.), Naval Ocean Research and Development Activity (U.S.A.), Massachusetts 
Institute of Technology (U.S.A.), Yale University (U.S.A.), NATO SACLANT ASW Research 
Center (Italy), Admiralty Underwater Weapons Establishment (England), Weapon Systems 
Research Laboratory (South Australia), and many others find applications for the IFD model. 
The increasing use of the IFD model suggests the need for a clear and detailed ocumentation 
of the model. This monograph presents an intensive development of the finite difference schemes 
for the solution of acoustic propagation problems in realistic ocean environments. The method used 
is also applicable for solving many of the differential equations that arise in different scientific and 
engineering applications. Such applications include atmospheric acoustics, plasma physics, quan- 
tum mechanics, optics, seismology, electromagnetics, etc. 
This monograph is aimed at ocean acoustic scientists and engineers at all levels. No specialized 
background or knowledge is required to understand this work: the material is basic, but advances 
the state-of-the-art. The volume may be used along with the IFD model to readily perform research 
computations. It is thus, a very practical volume for readers, particularly graduate students, 
involved in basic research. 
Major portions of this monograph are based on a series of research articles published in the 
Journal of the Acoustical Society of America, the Journal of Mathematical Modelling, the Journal 
of Computers & Mathematics with Applications and the Journal of Computational Physics. 
Without he sponsorship of the Naval Underwater Systems Center (New London, Connecticut), 
Office of Naval Research and Naval Sea Systems Command this monograph would not have been 
possible. We express our deep gratitude to our scientific managers who played an important role 
in continuously supporting our research efforts: Drs W. A. Von Winkle and K. M. Lima, both 
of the Naval Underwater Systems Center, and Dr R. L. Lau of the Office of Naval Research 
deserves our special thanks. We are extremely grateful to Professor M. H. Schultz of Yale 
University, Professor W. F. Ames of the Georgia Institute of Technology and Professor D. F. St. 
Mary of the University of Massachusetts for their valuable discussions during the preparation of 
this monograph. G. Botseas also deserves our special thanks for his diligent assistance indeveloping 
the computer code. 
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